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THna, KaxgaH hs 4>a3 KoToporo Bhmpji- 
HeHa no ttyjieBoA cxeMe Ha nojiHocTbio 
ynpaBjmeMhoc KJixraax c a b y c t o p o h h eA 
npoBOflHMocTbw, coCTonqee H3 nocne/xb- 
BaTenbHo coeAUHeHUhoc saAaioniero reHe- 
paropa npHMoyronbHux HMiiynbcoB pery- 

'WpyeMOA HaCTOTbl H AHHTeJIbHOCTH , oc- 

HOBHoft nepecqeTHofi cxgmw, pacnpe^e- 
imT ena HMnyjibcos h 4>opMHpoBaTen* 
HMnynbcoB ynpaBJieHHH KxnwaMH npeoCpa- 
30BaTejw f npKMen oahh ms bxoaob pacn- 
PGAenHTejw coeAHHeH c bwxoaom aaAaio- 
"tero reHepaTopa, o t a m h a n di e- 
e c a T eM, «rro f c uejibio noBbmeHH* 
TexHojiorimipcTH KOHCTpyHpoBarow k hs- 



roTOBJiemm npeo6pa30BaTejw nyTen paB- 
HOMepHoro pacnpeAeneHMH noi-epfe Ha '* 
nepeKitxmeHKA Mej^qy yica3aHHbiMH lcrooMa- 
mh, oho CHa6*CHO AonoAHHTenbHoft ne- 
pec<teTHoft cxeMofi, bxoa xo-ropoA coe- 
AHHeH c BbzxoAOM ochobhoA nepecMeTHoA 
cxeMbi, a buxoaw AonoJimrreJibHoA nepe- 
cqeTHoA cxeMM coeAHHeHbi c BXOAaMH 
pacnpeAejiHTejiH HMnynbcoB, npYrveM 
pacnpeAejiHTejib HMnynbcoB peajufsyer 
jtoraMecKyn (JjyHKAHio 
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BUxoAHue CHrHajxu pacnpe- 
AemfTejiff HMtiyjibcos; 

BhOCOAHoA CHrHBJI 3aA3KKKe- 
ro reHepaTopa; 
BuxoAHwe CKrHanu ochob- 
hoA nepec^eTHoA cxenu; 
BbocoAHue CHrHajiu Aonon- 
HKTeiibHoft nepec^eTHoA 
cxeMbi. 
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• HaoCpereHHe othochtc* h anejcrpo- 
TexHHxe h Homer OwTb HcnojibaoBaHo 
jxwt ynpaaneHKR HenocpeACTseHHUMH 
npeoCpasoBaTasmMH wacTorw, npe^Has- 
Ha^eHHWMH, HanpHMep, Ann MdCTOTfioro 5 
yifpaajxeHH^ dJieKTponpHBOAaMH h ajih ato* 

TOHOMHblX CHCT6M 9JieKTpOCHa6xeHHfl . 

HaBecTHbJ ycTpoftCTBa ynpaBJieHHH He- 
nocpeACTBeHHbiMM npeo6paapBaTejiHMH 
nacTOTW, nocTpoeriMbiMH Ha nojmocTbio' . ^ 
ynpaBJiHeMfaoc chjiobmx mnoHax c ABycro- 

pOHHCH ItpOBQAKMOCTblO, C UHKJ1HMCCKHM 
PCXHMOM pa60TW 3THX KJUOHeft, COflepW 

np*e nocjieAoaaTenbHo coeAHHeHHbie aaAaio- 
.optft renepaTop peryjiHpyeMofc MacTOTw, |5 
nepecqeTHyw cxeMy h ifropMHpoBaTenb 
HMjiyni>coB ynpaBJieHHH chjiobumh Kjucwe- 

BbMH 3JieMCHTaMH • 

HCAOCTaTKOM H3BecTHoro ycTpoftcTBa 

HBJliieTCH HeB03M03KHOCTb p CryJXHpOBaHHH 

BbixoAHoro nanpsakeHHn npeo6pasoBaTe- 

JIH • 

HaHCoJiee 6jim3khm k H3o6peTeHHio hb- 
jiHeTCH ycTpoftcTBo aa* ynpaBJieHHH npe- 
o6pa30BaTeneM yacTOTbi c nenocpeACT- ^ 
BeHHoft cBfl3bK> Tpex<l>a3H0-Tpex<tia3Horo 
■rana, Kaxnasi hs* $a3 KOToporo BbfflOJI?- 
HeHa no HyneBoA cxene Ha noJitiocTbto , 
ynpaBJiacMbOc Kjucrcax c ab ycropOHHefi 
npoBOAHMOCTbio, cocTOHmce H3 nocJieAo- 
BaTenbKO cpeAHHeHHbix aaAaromero reHe- 
paTopa npnMoyrojibHux HMnyjibcoB pery- 

JWtpyeMOft MaCTOTW M AJiHTenbHOCTH t 

nepecieTHoft, cxeMbi, pacnpeAeJiHTeiiH 
HMnyjibcoB M (fropMMpOBaTejin HMnyjibcoB 
ynpaBJieHHH KJwoMaiw npeoOpasoBaTejin, 35 
npHHeM oakm H3 bxoaob pacnpeAeJiMTejiH 
coeAHHeH c BbixoAOM 3aAaiomero reHepa- 
Topa [2] . 

HeAocTaTKOM H3BecTHoro ycTpoftcTBa 
KBJMeTCH HeoAHHaKOBan <J>opMa HMnyjib- 40 
cob ynpaBJieHHH chjiobunh KJHonaMH . aah 
pasjiHMHbDc $as npeoGpasosaTenH 9 wto 
npHBOAHT k HeoAHKdKOBOb4y <mcny nepe~ 
KJiKWewiM 3tmx KJnoweft sa nepHOA ynpaB- 
JieHHH, BcneACTBKe nero HaSjucAaexcK 
HepaBHOMepHoe pacnpeAejieHHe norepb 
Ha nepeKJixmeHH* Hexpy chjiobumh Kjucma- 

MH« 

: ' Uenbw H3o6peTeHH» hbjwctch noBM- 
meHHe texhojioth^ihocth. KOHCTpyHpoBa— 50 
hhh k naroTOBJieHKe npeo6paaoBaTeneft 
nyreM oCecne^eHHH pasHOMepHoro pacn- 
peAeneHHK noTepb Ha nepexnicraeHHA 
MexAy ero chjiobumh lano^aKH. 

IlocTaBJieHHaH uent AOCTnraeTCH 55 
tcm , mto ycTpoAcTBO pjvi ynpaBJieHHH 
ripeoOpaaoBaTejieM Macro™ c HenocpeA" 
CTBeHHoft CB*3bK> Tpex$>a3Ho-Tpe3(fra3Horo 



rana, KaxAa« hs 4>as KOToporo Bwnojine- 
ua no nyjieBoft cxeMe na nomiocTbio 
ynpaBJiHeMbix Kjnoiax c ABycropoHHefl 
npoBOAHMOCTbio , cocTOHmee H3 nocneAQ- 
BBTeiXbHO coeAHHeHHbix saAawmero* reHe- 
paropa npANoyroJibHux HMnyjibcoB pery- 
nHpyeMofi KacToTu h AnHTenbHOCTH f , 
ochobhoA nepecqeTHoft cxeMW, pacnpe- . 
AeiiHTejiK HMnyjibcoB h 4>opHHpoBaTeiiH 
HMnyjibcoB ynpaBJieHHH lououaNH npeoSpa- 
30BaTejm t npmeM oahh hs bxoaob 
pacnpeAeJiMTejiH coeAHHeH c buxoaom 
•saAawqero reHeparopa, cnaGxeHo Aono/i- 
HHTenbHofl nepecMeTHofi cxeMofi, bxoa 

KOTOPOA COeAKHeH C BblXOAOM OC HOB HO ft 

hepecMeTHofi cxeMU, a BbixoAU AohojiHK^ . 
TejibHoft nepecneTHoft cxeMU coeAHHeHiJ 
co BXOAaMH pacnpeAenHTeJiH HMnyjibcos/ 
npHMeM pacnpeAejiHTejib HMny/ibcoB pea- 
jinsyeT norHHecKyw 4)yHiapiio 
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rAe y( ~y^ - BbocoAHbie curHajiw pacnpe- 
AenHTejiH HMnyjibcoB ; 
z - BMXpAHoft CHrHaji 3aAajome- ( 
ro renepaTopa; 

1 X^X ^ - BbZXOAHUe CHTHaJlbJ ochob- 

Hoft nepec^eTHofl cxeMw; 
x -x 7 BbixoAHbie cHrHajiu Aono/r- 
HHTejibHoft nepecuerHoft 
cxeMbi. 

Ha 4»tr.1 npeACTaBnena CHJiosan 
cxena HIN HyneBoro THna Ha nonHocTbw 
ynpaBnneMboc K/ikraax c ABycTopoHHeft 
npoBOAHMOCTbio; na 4>Hr . 2 - cTpyxTyp- , 
nan cxewa npeAnaraeMoro ycTpoftcTBa 
Ann ynpaBJieHHH npeoSpaaoBaTeneM tiac- 
totw c HenocpeACTBeHHoft CBH9b»; Ha 
$Hr.3 - 4iyHKUHOHanbHaji cxeMa pacnpe- 
AejiHTenH HMny/ibcoB no 4>nr . 2 ; na 
<liHr.4 - BpeneHHbte AHarpaMMhi, noHCHHio- 
n^ie pafioTy npennaraekoro ycTpoftcTBa 
ynpaBJieHHH no /4»ir.2, h AHarpanna 
BbixoAHoro HanpnxeHHH npeoOpasoBaTe- 

J1H. 
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coflep*HT nonHocTbio ynpasjiHeMue x/iiofH 

| 9 C AByCTOpOHHeft npOBOAHMOCTfciO, 

0 6pa3yiomHe Tpex<t>a3Ho-Tpex4>a3Hyio cxe- 
M y npeo6pa30BaTejiH, Kamnan M3 $a3 
KOToporo BbmojiHeHa no HyjieBoA cxeMe. 
Ha bxoa npeo6pa30BaTejm noAxjiKweHbi 
$a3U A, B, C nHTawmeft ceTH, a Ha bm- 
xoa *" tfraaw HarpyaxK 10-12. 

* YcTpoftCTBo ynpaaneHHH npeo6paao- 
BareJieM nacTOTw ($Hr.2) coAepxHT aa- 
AaKHOHft reuepaTop 13, bwxoa 14 koto^ 
poro coeAHHeH co bxoaom 15 ochobhoA 
nepecweTHoii cxeMbi 16 h bxoaom 17 
pacnpeAeJiHTejiH 18 HMnynbcoB, buxoah 
19-21 nepecMGTHofl cxeMu 16 noAxniMe- 
hu ko BXOAaM 22-24 pacnpeAejiHTe/iH hm* 
ny/ibCOB, bwxoa 19 - xo bxoay 25 ao~ 
TioJiHHTenbiioft nepecvieTHoft cxeMbi 26, 
a buxoaw 27-29 coeAHHeHbi co BxoAaMH 
30-32 pacnpeAejiHTejiH 18 HMny/ibCOB. 
BuxoAbi 33-41 noAKJUOMeHbi k $opMHpo- 
BaTenw 42 HMny/ibcoB ynpaBJieHH* , ifrop- 
MHpywmeMy HMnyjibCu ynpaBJieHHH chjio- 

BblMH KJIWM3MH 1-9. 

<S>yHKuKOKanbHaii cxena pacnpcAenMTe- 
jw 18 HMnyjibcOB, H3d6pa*eHHaa Ha 

4>Hr.3, COCTOHT H3 ACBHTH JIOTHHeCKHX 
3J1&M6HTOB 1HE-3H, Tpex JlOrHHeCKHX 
3JI6M6HTOB 2H H A^BHTH JIOTHqeCKHX 3Jie* 

MeHTOB 4 HJTH. 

HoMepa bxoaob h bwxoaob 6jiokob 
CTpyKTypHOH cxeMbi (4>Hr.2) cooTBeT- 
t CTByioT HOMepaM bxoaob h bmxoaob Ha 
*yHKUHOHanbHoft cxene (*Hr.3). Ha 
4>nr.4 npeAcraBJieHbi AHarpaMMbi Hanpn- 
xeHHft Ha b hoc oa ax COOTBCTCTByWmkx 3Jie- 
MeHTOB. 

ycTpoftcTBo paGoraer cJieAywnniM 06- 
paaoM. 

PerynHpyeMbie no nacTOTe h A^Tenb-^O 
hocth npHMoyrojibHBie HMnyjibCbi c buxo- 
Aa 14 3aAawmero renepaTopa 13 noAa»T- 
ch Ha bxoa 15 ocHOBHOH nepec^ieTHoA 
cxem 46, npeACTaBjiojonieA co6ofl, H'a- 
npHMep, KOAbueBoh cicthhk c kostom- 45 
UHeHTOM nepecMeTa, paBHUM TpeM . Ile- 
pectteTHan cxeMa li6 fcopMHpyeT na cbohx 
BbocoAax 19-21 TpH nooieAOBarejibHocTH 
npAMoyroJibHux HMnynbcoB AnHTenb- 
HocTbw 12Q an.rpaA. co cabhtom 
120 3ji.rpaA. Meawy C060A, KOTopue 
cjieAy»T c uactoToA, b tph paaa MeHb- 
meA uacTOTU aaAajon*ero renepaTopa 13. 

OflHa as 3Thx nocjieAOBaTejibHOCTefl 
c BwxoAa 19 nepec^ieTHoA cxeMht 16. no- 
CTynaeT Ha bxoa 25 AononHirrejibHoA 
nepecqeTHoA cxeMbi 26, xoTopaa HAeHTKn 
Ha nepBoft. B pesynbTaTe Ha BbocoAax 
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ch nocjieAOBaTejibHocTH HMnynbcoB, Ann- 
TejibHocTb KOTopbK a tph paaa 6onbme, 
a MacTOTa b tph pasa MeHbme no cpas- 
HeHH» c bwxoahiiimm HMnyjibcaHH nepe- 
CMeTHoA cxeMbi 16. 

BbocoAHbie CHrHaribi 3aAaiomero reHe- 
paropa 13 nepecqeTHbix cxeM 16, 26 
nocTynawT Ha bxoam 17, 22^24 h 30-31 
pacnpeAejiHTanflr 18 HMnyjibcoB. . 

PacnpeAejnrrejib 18 HMiiynbcoB npeA- 
CTaBJineT cotioA KOMGHHaiptOHHyio JiorH- 
necxyio cxeMy, peajiH3yx>my» cneAywmMe 
4>yHxuHH: 
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Ha6opy 3thx <J>yHKHHA oTaewaeT co- 
cTaBJieHHan H3 cooTBeTCTByiouHx JiorH- 
MecxHx sjieMeHToa ^yHKAHOHajibKa? 
cxena (*Hr.3). 

BbixoAHue cHrnaiiu pacnpeAenHTejin 
18 HMnynbcoB nocTynajoT Ha bxoa 4>opmh- 
posaTeJiH 42 HHnyjibcos ynpaBJieHHH, 

B KOTOPOM npOKCXOAHT HX yCHJieHHG H 

rajibBaHHMecxaH paaBH3Ka no nHTaHHio. 
ynpaarwiomHe HMnynbcu i'- 9* c BbixoAa 
OHY 42 noAajorcH Ha cooTBeTCTByjamne 
wnoMH 1-9 chaoboA cxeMbi. 

B pesyjibTaTe paCoTbi 3Thx KAxmeft, 
BhKOAHoe HanpiixeHKe oahoA hs ^aa 
KarpyajcH npKHKMaeT bha, M3o6pa±eHHbift 
Ha 3 mope (frfr.4). MacTOTa BuxoAHoro 
HanpffxeHHfl paBHa pasHocTH MacTOT . 
ynpaBJieHHH iu ckhobumh xmowaMH h nacr 
To™ nHTawmeA ceTH ipfr.e.^^l ^f e . 
Oho ^opMHpyercR cneAywmHM odpasoM. 
Ha BpeneHHOM HiiTepBane t 6 -t| oncpbt-^ 
tm xniotiH 1, 5, 9x Harpyaxe 10 npn- 
•nomeHo Hanp«EeHHH U^g x Harpysxe 
11 - HanpAxeime Uge, k Harpysxe 12 - 
HanpHxeHHe 0 CA . B momcht BpexeHH i f 
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. sanKpaioTCR kjiwhh 5 h 9, 'oTimpaioTpi 
KjnwM 4 k 7 f h Ha HHTepaajie t,- 
Bee bubo am HarpyaKM oKaai^iBaioTCH noA~ 
coeAKHeHHUKH k JiHHeftKOMy npOBOAy *asM 
A rarrajomeft ceTH, a Hanp«eHHH Mew 5 
hhmh - pasKbiMH Hynio. B peayjibTBTe 
b BwxoflHOM HanpaxeHHH npebepaBOBaTeiiH 
4>opMHpyeTCH Hyjiesan "iiayaa" •••• B mo- 

MeHT BpeMeHH tj SaKpWBaiOTCH KJWWH 1 

H 4, BMCCTO HHX OTKpblB 8J0TCH KfDOTO 2 «0 

h 6j k 11a cjieAywtneM HHTepBane i% 
k $asaM HarpysxH 10-12 npiucnaANBajoTCH 
HanpjoceHHfi 

li 8c »U CA h1 (aB cooTBercTBeH- 
ho. B MOMeHT BpeMeHH aanHpaioTca 
k/ikmh 6 u 7, BMecTo mix BCTynawr b 15 
pa6oTy kjiwuh 5 h 8/ h Ha HHTepBaJie 
W-li ace ftiasu Harpy3KH oKaawBawrcH 
aaKopo^eiiHUMH Mcpe9 jiHHeftKwft npoBOA 
4)a3u B nuraKHneft ceTH • Ha bpcmchhom 
MHTepBanc t^-ij BMecro saKpMBaBmHxea 20 
Kmouefl 2 h 5 pa6oTawr kjiiowh 3 k 4% 
a k $aaaM Harpyaxn 10-12 npwioxeHbi 
HanpHweHWi U CA , \i M h 0 6c cootbgtctbch* 

HO. B MOMeHT BpeMeHH 1 5 BWXOAHT 113 

paSoTbi kjixnk 4 h 7, oTimpawTca kjbouh 25 
6 ;h 9, KOTopwe BMecTe c ocTawmHMCH . 
b pafioTe louoMOM 3 o6ecne*«HBaioT aaico- 
poTKy HarpysKM tiepea jiHHeHHUH npoBOA 
4»a3bi C nuTawmeft cera m 4>opMMpOBaHHe 
owepeAHoft "naysw" b bhxoahom HanpH- 30 
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xeHHH npeoSpasoBaTeJia . B Aaju>HeAineM ( 
ftaMHHaa c MOMeHTa BpeMeHH i & 9 uhkji 

^OpMHpOBaHHH KpHBOft BbDCOAHOrO HanpH* 
XeHHH nOBTOPHeTCH, OA«aKO KJBOMH, 

npHHKManBpie ynacTHe b oyHTHpoBaHHH 
Harpy3KH Ha speMH f, nays ,, t pa6oTa»T 
b HHoft nocJieAOBaTenbHOCTH . IlepBan 
"naysa 1 * b buxoahom HanpHmemfH nocne 
MOMeHTa BpeMeHH t$ fcopMHpyeTca c 
noMOQbio Kjuoseft 2, 5 h 8, BTopaa - c 
noMombw muoMeft 3, 6 h 9, a TpeTbH - 
npH noMOi^H whom eft 1 1 4 a 7 . Ha^mta* 
c MOMeHTa BpeMeHH nopHAOK myHTHpo- 
BaHKH HarpyaKH oiWTb MemieTCH. Krao- 
mh 9 myHTHpyxauHe narpyaxy, pa6oTawT 
b cneAyKKueA nocJieAOBaTenbHOCTH: 
3, 6, 9 - 1, 4, 7 - 2, 5, 8. B mo- 
MeHT BpeMeHH tg aaKajiMHBaeTCH nepHOA 
noBTopfleMOCTH HMnyubCOB ynpaBJieHHH, . 
H b AaJibHeftmeM nopHAOK pa6oTw chjio- 

BbDC KJinqeft H (fcopMHpOBaHHH BbDCOAHOrO 

. HanpfljKeHHH npeo6paaoBaTejiH Taxoft *e, 
k&k oimcaHHHfi Ann HHTepBana t 0 - tg- 

TaKHM o6pa90M, npeAnaraeMoe ycT- 
poftcTso no3BO/weT o6ecneMHTb paBHo- 
MepHyw TemiOByw Harpyaxy Bcex xnioMeft, 
h, cneAOBaTeJibHo , bmtiojihmt b hx oaho- 
THnHbMH f mto noBbmiaeT TeXHOJIOrH«l~ 

HOCTb HX KOHCTpyHpOBaHH^ H HSrOTOB- 

jieHHfl. 
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